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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
suppress the introduction of defects 
by suppressing cracks generated by 
difference in the thermal expansion 
coefficients between a growing HI-V 
comp. semiconductor layer and a 
substrate crystal, and a difference 
in grid constants. 

SOLUTION: Through the use of a 
substrate limiting a growing region 
13 by a mask 14, the facet 
structure of a III— V comp. 
semiconductor film 15 is formed (b) 
by epitaxial growth, for growing (c) 
the facet structure to cover the 
mask 14. In addition, the facet 
structure is completely embedded 
(d). A 111— V comp. semiconductor 
layer with a flat surface is finally 
formed (e). 
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[0O32)5rfc, II I£JH»fc:«fflteil£fl?^4*- 
^«-ft-&W«ffl J«*t4»ffcftl(taiaK i 4SvfflJS*i: 

Jt^TTjaft&Ka^^a*, ±m(DXoi,zcoi I I- 
Vfefb^W^ft; 1 5 coy r -fe -y t-*f StO -5 *>ltlt 
[h] t .WWi* <mtm fc-f iilf J; n . 0M. tf j£*fS 

ffifiaottifta^JiAftfcft^jHRwtcjsJt* 1 1 1- 

[0033] ( si 2 commcomm > *»w<?mb 2 onjig 

^©Cowc , I I 1 -v^fc-&*Ss¥Sfl«*)xh-?3- 

[ 0 0 3 4 ] H5 ( a ) ~ ( b ) &XliWi 1 OUSfctf)^ 
©OH 1 ( a ) *» <5> ( e > t R«$rIgYfNR LT V*4 
fctf>8MIJ£*lM-4. flS2tf3SOI<»3»!BTJi, III- 

Tffl-ffcLfcSfc:* m2C0-?*7%mi- (05 (c) ) , 

m i commcomm t mmiz y T * -y m« £ £ l . t 

iUfcS-fT-oTV** (05 (d) ) . 

[00 35] m2commcommx'H^ mi ( a ) 

( e ) OfmxS*»03E^i *)Bf&Lfz I I I 

- v mt-£W*mtemcoxf&®&. z s *> izi&m- 4 .r t 

A*-C&4. 

[0036)^1 commcommh 4 v ->(4^ 2 commcom 
m.&i-hi^z^mx'h'o. Ah o 3 , s i . s i 

C. MgAI: O4 , LiGaO: , ZnO^CO^W. 
's<7x GaN, G a A 1 N_ I n G a N » InN, G a 

a s xtic. a p^co 1 1 1 - vmt^m^mfceotft^z 

3SfflT'^4. 

[0 0 37] 4fciai*4^W:H5TJi^fc*«0<JW> 
ISTfiyW-fclMtfcHt, &4Wi*tf>nrfli:tt^j£ 
ft^»3JH^Ofl*fctt*£3r*-4 1 I I -vflHt^ft 
^ * BfiRffiC v >t ^ * ®« L M * * U # . « * 1 

1 ? «r^)S LTH 1 ( b ) ~ ( e ) £> 4 

V >(i:ll5 ( b ) ~ ( d ) c7)-7*a-fe^a:ff-oTi)f5ll$^ 

.Wt<oil4<. 
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1 0 

[0038] $ ht,z*mmcommx'if?x7 1 4 1 lx 

*-b y4 7tkco^?- y *fflv*fcj£*fl«fcoi vcBffiB 
Srfrofc**, dix^R8^^i4tcOt-(i:^<. 7r-fc-yh 

[0039] ( s& 3 commcomm )mz. 3 
commcommiz^ ^x mtt 4 . as 3 commcomma . 

ft 1 comfecoBBh 4 v MiSS 2 ^Smo^JB-C-BHII Lfc 
I I I-VljHk'<M* i f t 3W*tOXt^4f^/Hfi*«rGa 
10 N^¥sSft<7)j£ft£jFiJffl LGaN ^3M$flsJl Sr 4 
t>OT'$>4. 

[ 0 0 4 0 ] m 3 OUSfcOJ^Sli . ^ 1 comw.coT&m.h 

4 ir 2 OUttojgSTittBj l. x e * =S- S-v ;Hftft 
^GaN3Rim»#tC3R|fflL,fct><OT*'3, Sii-T4iiF^ 

[0041] (itfelC. GaNA^flcfcffidgSRffift* 

bx.y^->^jSSrfflv%Ta«±<7)fi!(:^«ar 
©JRg-r4v^^Sr^fig-r4. 
20 [0042] WztfL^mmztt LGaN If^l h° 
**S"*;W£ft£4?3. fig«ffilStfiS.*-r4GaN^ 
^0^ B B B fi£«*ffi«i:, I I USJieRfcl^U^A (G 

a) tig-(b7j<^ (Hci ) coKm^mxh^it^^) 

•OK (GaC 1 ) tvmigmiZTy^-T (NH3 ) ^' 
X«:fflv^SWblWIBiSi6K:J:4*ffll** ( VPE : Vapo 
r Phase Epitaxy ) T'&S'W h'VPEjS 

Gaili|S|^^JRS:ffl^4*«ifeJS'fb-^^fflfi5t 
(MOCVD : Meta 1 Organi c Vapor PhaseEpi tax 
y) £ffiv^4. f&^mi6 5 OXUrb 110 O'CTfi 1 

30 v\ v«ia[«ofltt&«« 1 1 1 mjwMcommi^a tm 

2 0 0 0 0 OfSSrfti&^flJf 
[0043] GaNl^ftlWIt^^f 

*i commcomm t raawc . GaN m^^^^wj 

0 , j£ftfSH!Lt<7)G a N^^M^(iS«iO®^' 
{2 1 ttJttr 4 E^{2<75 7r*7h flf )t ^(S. $ ix 4 . 
[0044] xt?^-wM5!yi£liU-4fc. GaNI 

40 4. -eLT^tg-r4fi£*ffi^GaN^2f(*c7)7T-b 

•y bffimtmm-&. ^hiz^^^^-r^f&^m^ 

4 1 . G a NaMNSttlC «fc 077*7 bffi&tfmtb&t 

ix, S^6D(cti, 5 Fa^ra*:W-r4GaN^^M 
&»4di:* i T#4. 

[0045] G a Nli; <Jl>-7tg&C0mS&^mttito. 
-fTS^. S i ca^Srffl^T#^*>\ i*l^<7>ai« 
4. ClcOTt^GaN^^OXt^^^-vyUdcftSr^f 



( 

1 1 

t mgJift fc#l>' , tz t x. x b' 9 * \s f /HR £ If 

[0046] 3^«te<D^ffit:<k&xf ^-v;^^ 
jSTIi , G a N ^¥31 W t }»J«MHM» WFJaR«05Wr 

*fW*fc:, ^®:£&fc«P&&TOa07 7-fe«y b1f 
jtS-^fTf & G a N ? * i^/M&KLT^ 

JRfU 7 r -fc -y h OtKSfci O.IttGa N^^<* 
<7)ftWtt%ifr bft&LizfciiLW? r-fe -y M^faa^TJt 

l>KvWftii:* t "C'* i Sr<*6. 
10 0 4 7] Ltzifi*>X G a N^¥8«fc<0JS#i$:PlBte7 

r-fe -y hOI&fth t i>lzm%mzmf hti. GaNJUf 

[0 04 8] i^idfcl^RiKVX^CJiOaKWK 
S *Ufc J&ft1«i£ £ 7 r -fc -y Mf it £ W-f & G a N & 

[0049] $ Mc, %3<r>mW^MX'i%hiXhGa. 

S-M**^4Ci:T, tefl^PfiO^fc^GaNSWHIMMi 

CDfflSt LXm^h^ttfX'^h. .KOj^&GaN^ 
*W*BLhtGaNaMmi«cSI6^S:fWf&ii:T'. G 

x-$z>. 

[0050] G a NSMMWWRWG a N5fi¥SI* 
[0051] S^CGa N»¥j»fWBKSeFi«G a 

¥mtk u—wmsn , g a n ^^nt*: mmwm 

[00 52]&fc. Sg3^tfiO^HSt*3ttSGaN^ 
[ 0 0 5 3 ] % 3 OSmo^BOBMHTli, G a N3R¥ 

[0054] s biziigmnj&mtzm^&tx? t lx 
ami (rymwrmmh s v>tisi 2 outfits t Rai^ 



) SWFP 10-312971 

1 2 

^JBffiCfcttSGaN&^ttKi: LTfiGaN. Al 
GaN> I nGaN*jb«*»f6ix4#GaN**»fciffi 

[0055 ] ttzGa.N&*mfom?k LXii. G a N 
V — f ^ G a N j£ L E D m<?> G a N 3M£S? frSfc 
T^^ASC F E H B T& b'COT'J U X i jiffl^T 

mx-hh. 

[0056] ( m 4 (Dmt&w&M ) ^wn^w-A <rmu 

<7>mW.z*o^X. 06£r#!JSLTfttBH-r&. 
10 [0 0-5 7-] JB40StMtf)»JB«. GaN»im»*fcSft 

JB^x b ? 3- t ;HS*£ WJB LtGaN ^¥zgffc/Iflf? 
*jft*U SMcClWGaN^^frffiUitGaN^ 

[00583 m4<Dmn<ommX'HG a NS&^ftJBLt 
WG aNI^iMft UGa N^mi^^tm^ 

mwzm&i l z-?\,ixm, B n't ?» . 

[005 9 3 S^Sptcvx^SrJFML, 7 

^ MJ V ^' 5 7 -ffi k >7 x -y h x -y f - yf'X"? X 7 b 
20 j£JtfRtt£4Mt-*~&. SK(CU. GaN^Sfti:!*! 
5fi^^^SiC^S : 3r2>SlR«W±^G a N5S*2»f*: 

[0060] VX^^t/figft^cO^i: LTIi, 1 

<r>m&nw&<n>wwn X o \z®3:W&<r>G a N^zgf* 

C7rt7 btfiiigi-f &JS#i:-f 
[006 1 ] aCMSSCS I G a Nl^iftWXf 

? ^ ^figi* Sr tf "5 ■. G a N A ASti , I 

I ISMCtf'J^A (Ga) fctM-fbrKfg (HC 1 ) 0> 

Rm&MX'hhmtfiv^J* (Gacn tvmm.m 
30 izry^-r (nh 3 ) tfxim^*'^ kvp 
Eft##*t^*». ^rw&Wft^stffljft** (movp 

E) 2rfflv>Tt>J:v>. 

[0 06 2] GaN^^^cOXf^^^-^/HS.fiJi. 
m 1 t P] « . G a N %^M:«<lDfflgnf 

0. fiE*^±^GaN^^i*^ti»KC0®^r(ai:{i: 
S&!>®;frft07 r-fe -y h1«jt*^fi£$ixl>. 
[0063] xtr^Jf x-v^ftSr^ftS t . GaNS 
^*{i7 r -fe v hfflj=(7)ffl^ UfSiS^^rSHCEjtS 

-i.. zLxmt£^hfc&m®<nGaiN&¥mfcm<r>yT 

ft I) t s G a N^^t «k 0 7 r -fe -y MSJt^a*ba 

til. ^-S^BSr^-f SGaNS^jlf* 

[0 064l»:Ga NaMftMfciLt'fcG a N^Sf* 
flBtas^O^flEi * HfM-T 5. GaN ^^^f^K 5r B 

VDiSl:-fe7M.. W5e<t)?S.£. *'^gfift, v/l I 

50 IJtT\ nIGaNI, nlAl GaN^^wht. n 



(8) 

1 3 

UG a N^'-r Vm. T^h'-n nGaNft^#FJf 

jtvSttS. pSAlGaNJl. pMGaNftXM 
p!AlGaN?7'yKl, p^G aN3^? hJSi 

[006 5] mz, \s—f-m&$:Bf8. Ltzmmz mm 

f3tC-fe -y h U SiOz fcit/GaN^ 

^^1*^-^5 £ ffilg LT G a N & gg tdbl S -£ 

4. StBL^GaN^#^Jl^ffi s t^GaNl 

C00663 w.Anm&mwizk wxT<rm%.m%h 

[ 0 0 6 7 ] W, 1 ^HMOJB.^xt^^^-r^fiit^-C' 
#f>il*:G a Na%¥*|ttl8LhK G a N^^frfg^fiit 

fiSJlTfa'KI 3: -> T V G a N ^^igttf^flf j£ £ tJ 

4 i »ft!3R : PHrtt £ ft ± $ •£ & C: fc tfT # & . 
[0068] S & £G a N^¥®ftc3i^ #*G a N$¥« 20 

t j&*f fi£*<0 <fc 5 b* 5 -f X -y <f V 7mW& 

•I k & < Sr-fWiT* «ff f«iIiaA t flWMkT'* h . 
[0069] SfcG'a N JRamWWfcfcJIt^G aN«* 

# mz X *) G a N y»5tOftK» 5 5-® 
S-^T* & . i Ofc«>ft*0 H 9 -f X -y >?'miz£ 
&tm%T&X'&M&$7-MZBl$.Ltii><7>lz}t'<± 30 
1I(::f§SB&-fL;-?:-£#§£ 9 i>7\mzft±X'Z 6 . 
[0070]^. *4 0|Q|W»!I»i±JEtf5aBJfc:IR 

[007 1 ] mi.ll. GaN^fMOlt^Jf^t 

mcoMmix-z & . 

[007 2] S^k:GaNiR^9*fflt±t=GaN»i|ia)E 

Jt*«. GaN3R*W«t||!BB«aca6K.-v^^i:GaN 40 
3Rifi»fWJttf5— «SrHJ*Lfcttfe:G a N»4mi**^0 

[00 73] ^Ti3. GaN$¥Vttffift>&£«. 
«r l&S L- rt: PI * 3HB U: 0* . G a N SMNttMLL £ JBfiSt 
$ ixtz G a NaM^SMWR^ <a*SflA*5SMI*£ftWfc V ^ 

[0074] $ hlz^%tfe<nfcm.\,zft\,^7i,~?Z.7 1 LX 

urn i cvm&cvBmb h ^i±m 2<vmm<?>Bmt mm* 



1tBBT 1 0-3 1 297 1 
1 4 

(D&mziilf&GaNm^mftmt LTJiGaN. Al 
GaN. I nGaN*#fclf$>il4#GaN0«ftt)jffi 

[007 5] ^TtGaN^^S'rt GaN 
X&mft l/-f^GaNlLEDfOGaN jfciji&ttSS 

ftfit^ffllK F ET-^H BT=5r t'WT'V x(,z{> mm^I 

[0076] 

[0077] (SI cojafcW *^B^HS£(?iJtcou 

T, (0001)It7T>(7 (Ah O3 ) SiKl 
1 ±(C 1 v mM&omif-COG aNKl2 th t>frt*b& 
jOLLtzmmim^tz. IWGaNIl 2«ffifcS i O z 
mZBf&L. 7*MIV^57^-; ^t^x-y M 7 
^-V^T'-?^i7 l 4 tfiKftffilSl 3l=#KLjfc. fi!t*Ta 
i^l S&XV-?*'? 1 4J4. -?-fl-? f ix5^mt5 < tt/2^ 
m<73iHO^. h 7 ~7l$X'fo&. ^ YvJ ~r}Tfal±< 1 1 
-2 0>;frfai: Lfc ( (01 (a) ) . 

[0 0 7 8] J&RfSi£l 3t2f£ftt-i.GaNMl 5(4. 

I I IHSffiflfcl^U^A (Ga) i^-ffc** (HC 1 ) 
^)R*B^B6*-C* «.*-fb«r 'J'z-A (GaCl ) tVIg 
^Ty^-T (NHs ) A'X^fflV^A'f h' 
VPE&Srfflvvte. *1S1 l^/N-f KOfi£*^S 
-y h 7j<«#si^-c-^*iajK 1 0 0 0 'Ciz^-i&i- 

h. ^ftiftBE^SJeU-C**^, HC 1 S[A£ 20cc/ 
L, N HsSU 1 0 0 0 c c /ff^T 5 ttm 

Be.mkthz.fc* be^«isi 3 cg a nhs 1 sco < 1 

-10 1} BB^i 4 7 r-fe-y h^jt$r)S*$^ (H 
1(b)). $^>t;. 2 0^HJSxtf^df-ix Jr ;U^ 

14^I^t7T*7 Mffjtl 6^^ 
(01 (c) ) . 

[00793 ttf^i'^/i'jiiL&zmtt&ztizx r>y 

r-fev hfitstSrS*^^ (01 (d) ) % fki»Wfc:»4. 
5ft|BOjS*-C2 0 0 jumS«OTJfi^:«ffi*qrf 4 G 
aNR*»*Stfc (Hi (e ) ) . GaNIl 5^^ 

[ o o 8 o ] i ^ttn-ruttAfRK^eiHS-t&s^ 

J: 0 , ffliffi*' 1 (1-10 1) ffi3&>'^=if 
BS;ftSJSA^<7)® J: 0 ^feft tSixT < * . y r -fe v 

[0081] *%>mz£ tfcttfl^RaKIIK* 

ofc. ciixicio. xh-^df^-v/i/Mrt^Picoia^ 



1 5 

[00S2] moSatWfci-oTiftSSflfcGaNBl 
15tli. t7r>( rmm 1 1 k»^» J WM»5MHR 

Lfrb . JWRjjt*«rtf-jfcGaNiltC«. X 
K*<#?ltfc:iJ«Sr< . XRHMHil 0« cm! gjgf£> 

[0083] *SOt«Tk* LfcGa N Htt^K*«^f» 

IZ'J?%<. Z<^±lZU—f, FET. fcit/HBT&t' 

[00S4] $ M:t7r-< 1 £flfS5?t~ J:-? 

S-rfcT*. GaNIl SimWMflt LTfflU 

[ 0 0 8 5 ] 31 1 CDMt&MX'lZ. GaN^COXtr^dj.^ 
JWt-^HBSvffl <MOCVD)SrffiWCfcH 

Si$S. ZnOSIK. S i CIS. LiGaOz 
SS, MgAl 2 04 »i^£fllV*TfcHtlMr3&* 
■tf&ktlh. ZblZA 1 2 O3 g&l l±fcGaNJR 

[0086] iitvx^HtlTSiO: 5rfflV>fc 
tfZtllzm&tlh i>(OX'lt%<. Si Ni 3P<93Si*f*: 
ffiiTtiV^. dOHitt^lTtiv^^ 1 4<0it§Sr2^mi: 

5fir3Wftj&*t»fcti*. ?'ot^^'f7?:<ll-20> 
Sitco^"l6]<l - 1 0 0>"Ct><k<. £il£>«9*l6]A»£> 

[00 87] ^tGaN^lt^^fy+M^CO^T 
jfc<J:1fi. InGaNI, AlGaNi, I n NffiL G 



aPIJtSUliGaAsMxf^^MftLTt 



[0088] ( 2 egQtffl ) ^ISHJOSjI 2 O0ttt0l£ 
out . % 1 OStitffili: H t < 0 1 l/CBW*- 
*. 

[00 89] JB2 0ltttefC*i. fflKfcLT. (0 0 0 
DISi CIS1 1±(C1 MmSS<50)KJ?OA 1 o. i 
Gao.9 Nmi2i$>t>frl.)frBf&.L-r.:t&ibZm^ 
/c.-IOAlo.i Gao.s NI128SCSi02 

>?X"1X9 1 4 fc&ftffitfl 3K#Itfc. ticftfflM 

13. fcilX-ex? 1 414. *;h.eft.2//m. tiitfl 
0x/m<7)it@<OXh7^T«fJ)l>. Xb7^7^l*lli< 
1 - 1 0 0>1jfab ttz ( (01 (a) ) . 
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1 6 

[0090] J&ftffittl 3Kj&S-f &GaN§Sl 514. 
I I iEMKtf'J^A (Ga) fcttlfc** (HC 1 ) 
(DKm^&VmX'hhi&it^'O^^ (GaC 1 ) fcVfiUR' 
Sdr^—T (NHa ) tfXZR^h'^ Yy-i Y 
VPE&Srfflvtf:. l£;W Yy4 K<0J&K§£B 

fc-fe -y h U . **JHMl-C*c*iI* 1 0 0 0 'Ctc^ffl-T 
*. LT*»4>. HC 1 Siftf: 2 0 c c/ 

^7>Ttt*& L. N Hs 8t» 2 0 0 0 c c /'«7K' 5 4HI 
&m&-th ZbX\ ftAtitt 1 3 £G a NK 1 50) < 1 
10 -10 1> ffi#> 7 r-b-y hmitar^^-frA: <0 

1(b)). 

[009 1 ] $ 4>£. 2 OftHgBCxt:^^ s"WM3cft 
Sr^tt. v^? 1 4JI?iT'GaNOTr^7 Mfjt 
1 5*fBlS-*fe (El (c) ) . 
[0 09 2] xt**^-r/U»tf**«tt4£i:tcJ:9:7 
r-fc-y. MfisSrifAfrji^ (01 (d) ) . fik&WCte. 
5B#ia<?)jfc&T*2 0 0 umn&cOW-in&gmZtt&G 
aNI^MStfc (01 (e) ) . GaNB15fflB 

mk- nh 3 jff^fc^L&tf&fsasrcjfcSJU is 

[0093] S52<OHJ6W-J:-5TJgBS;$iXfcGaNai 

1 5i= {4. sicitn b^t^w^mmm.^ 

51 -5 fc: t> 7 5 -y 9 W A -5 T U'SrU -I t #5112 

Six*. L*»fc. JWKjftftSfi-afcGaNIRKKi. ^Pfi 

■mm^z'yfj: < xm&mz 1 o 6 cm 2 fs«-c*> 
[0094] *mmmx'&&LtzG aNmiixm-tfiffi 

fc^'SK. Cl<50±Cl — -tf. FET. fcilXHBT^rt' 

[0095] s ics«i lzwrnrnzji-ixw 

&tiZtX\ GaNIl 5z:W^M¥ib LXf&^hZ. 
b^X'Z&. 

[00 96] m2cr>mMmX'ii. GaNlK)XW*i/ 

*«^J^-fb-^ti!I^,ffl^ftffi (MOCVD) 2:fflV^TL|Sl 
«*SS*&«»^iT.6. ifeaMBtWr-14. SiCaHRl 
lSrfflV^**. SiS«x. ZnOit. Ala O3 S 
IM, LiGaOi It. MgAl! 04 Slg^ 

40 zm^xhwmcn&tfnhixh . s^tcs i cin 

lxCJlW^GaNill 22r$>^* i t*t>JBfi!lt^A ? . £ 
«1 l±t=Sig-7X^2:^LT^J;U. 
[ 0 0 9 7 ] &tz-?X7 1 4b ITS i O2 SrJBUfc 
#£itfcRS>ii6fcOT'l*Gr<. S iNi 
HT't iV>. dC0HJ(Efi?iJTt4-e^ ^14 coil®*- lOwm 

UStSll^W^fi* . $ fcfc* h r2r< 1 - 1 0 0 
bmW.<?>J}ft<l-l 2 0>T'tJ:<. Clii^cO^* 1 



1 7 

-fe -y hffimfimi&zix&tei'B&gco&mtmAizx ox 

I 0 0 9 S ] 1 1 ±OM t ua l *flj£ 

0. 1 OA 1 GaN£fflV^:#\ d CDffijSliffigcO i CD 
TJ:<. iORfcLT-t^fBtCA 1 N. I n G a N&i:' 
*fflv^Tfe|BWR=fir*ft**«»4>ix4. S^cGaNcoxt 

^^v-V-'l'JjS^COV^TxE^C*^ I n GaNi, Al 
GaNE InNl. GaPffi|$>-?>WdGaAsJBi£x 

js-ts 1 1 1 -vmit&mzT-*$.w<r>mtoLxi>mm% 
t o o 9 9 ] ( si 3 egtttOT ) mwm'm 3 onstewc 



OUT 



[oioo] mscommmx'iz. mmt lx. ( i i 

l)I<7)MgAl ! 0« 1 a<D&ffi. 

2 1*B5fcSiOi «2 3fc»jfcU 7*h!JV* r 5 
7<-Sf)l7 hx 7 f>mx? 2 3 t^ffit^ 
2 2(C#JBLfc. fkflfS$2 2, 3«» 
■5-iX-fix4^m, aXX/SMm^m^hy^y'^X'h 
I.. Xh7^7^r|6llKll-20>*[ili:U l :( (0 
2(a)). 

[0101] G a NHVDJft*«. V*? 2 3±fc^ttfl 

OGaN*%*£WitHJt~6^£jSL7^W H5-f KVP 
Efcfcjflufc. C^ST'ii. I I Iliflfflt^JW 
(Ga) tJUbkfSS (HC 1 ) ^RJ^J&feT-fc&fS'fk 
tf'J^A (GaC 1 ) VJSJWISJtT^— T (NH 

[0102] t-f. »£2 1 SMgiC-bv M,. * 

*#*£ttttL*a < fc 1 0 0 o'cm&com&x-mmL 

tzik. 5 0 CacP&fSS-tL HC1S»£0. 5 c c/ 
4fcfr-t"«& U N H 3 gai 1 0 0 0 c c /«f#T' 5 # 
SKflWfrt* Cltt. S£ B B B j£ft«iS 2 3 tCift 2 0 n m<0 
^Jj£0GaN>'>'<y7rii2 4 2:JgfiK-f?> (02 
( b ) ) . 

[0103] Z<7)tfmX\ NH 3 tfX^ttS&LSr:^ 1 

ooo°a=#?s-t&. j£*iB*a*£jtL-ca»£. hc i 

»£fi^ 2 0 c c/*J#Ttt#U NH 3 g£ll 5 0 0 

c c /m»T 5 jmmm&i- &ztx\ ajhha 220 

GaNA' 7 7T- J12 4±tCGaNCD {1-10 1}® 
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